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iff fpin 

PM 1 7 8 5 
C12N 

iK^miK^rfiHBaiigim 5 - 6 - 1 iK^^^A^rt 
iK*«iK*rfJHBaiigim 5 - 6 -- 1 iK^MA^fl 

#_h it- as 



^t&j£^E«& 7-3-1 



7-3-1 

00000609 1 

03-3273-3357 

008305 
2 1, 0 0 0 P3 

nftm&<7>mm i 
m « i 
i 

mm i 



im&m 1 1 

x h ? n - ^ P 4 5 Olfef C YP 9 3E 1 * & £ ft ^ ? L 

la . 

[it &m 2 ] 
im^m 3 ] 

H^n-AP 4 5 0 iafe^C Y P 9 3 E 1 7k V (9 - T 5 <) > trf&mMm €T ib*ffl A & * 
ftfc ? 7 -o 

[ft^H 4 ] 
im^m 5 ] 

m^m 3 mm^^zi^ ? 9 -x^mmm l tit. 
im^m 6 ] 

I f ^ JH 3 iei£<7>f&31~< * ^-T^HK^L/zSKS-^FERM P — 1 9 6 7 5 LTl?It£*lT^ 
[If^Jl 7 ] 

If &m 1 IBfK^«l!ia^ <b . / Mp-i,P 4 5 0 mir,r C Y P 9 3 E 1 *K^*V«f^* 
If^JH 2 ietS^»i5:^ig« L . x h ?n-^P4 5 OifefCYP 9 3E 1 <r>mWJkvm 

mm 2 -a- x ^ v ^ 7' ^ h* 

[If ^JI 9 ] 

tf^I 4 ie«S<^*fflHa^ <b . xh^u-^P45 0 mfk=F CYP 9 3E 1 JkV £ - t 5 'J > 
[If M 1 0 ] 

M^JI 5 ICf£<50B?:#£*§^ L . x h f a - AP 4 5 0 itfeTC Y P 9 3 E 1 JkV p -T 5 

[if ^ji i i i 

If^Jl6 ie«<7)Slig:^ig« L . x h ?a-^P4 5 0 1§f CYP 9 3E 1 TkU £ -T 5 
[If ?J<JI 1 2 ] 

[if ^ji 1 3 3 

If 2 ietS<^@l#^fflv^T tt7f>Ih 'JfAO^)24 &-%j<mit-?Z> ^JvSo 
[If^Jl 1 4 ] 

If >t<JH 4 ie<K*>*HIIS*fl!v*T 2 4 ftfc * u t -j- y m h ') t- ^ ^ > ^ gH it £ 

[If ^JM 1 5 ] 

If >t<JK 5 ieiS<^SI#^fflv^T 2 4 te**7|<$Hfc2 ftfc * U t + y m V >) ^ >i > * 81 3t S 

m&m 1 6 1 

if^Ji 6 mm<r>m^mn^m^x 2 4 gem 3 nrz * lt + >if -j ^ 



[mm%] mmm 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

•;t^#y;-iB ( 12-oleanene-3> 2 2, 2 4 -triol) tt . ^csSf J:»)*», fl§ai$>££ 
ftfc * U T + ii-t Z h tju -<> (Chem. Pharm. Bull. 24, p 1 2 1 — 1 2 9 , 1 9 7 6 . Ch 

em. Pharm. Bull. 30, p 2 2 9 4 - 2 2 9 7 , 1 982) (#iff fF^tSK 1 . 2)T#>*K * <F> ffi flf # T 3b 
£ y # — > v > £f-ffi^ ic K <^ILTv^„ z ft £ T* ic V # r ) - >v B ic m L 
Tli. f/t*t#«'t£. Jfll^«Mmjfl]§iJfFffl (If rHHH 6 1 - 3 7 7 4 9 ) ( iff fP >c SU ) . J/lMy£14 
(iff^¥ 1 0 - 2 3 4 3 9 6 ) ( if f fP >C S£ 2 ) Jc ^Jff f* H ft ffl (Bioorg. Med. Chem. Lett. 7, 85-88 
,1 9 9 7 ) (#4f!«iSK3) 4 ^ 5 ft T 4s 0 . E US d d d t L < tt g £ S Jlfi L T ^ * 

[ 0 0 0 3 ] 

VW&Y J —n B 60 M 3h vS t L T ti . 7\sfi^ lc #1r 2 ft -5 ^ # — fif ifi * fln * # 
»L/c<^*>. v t ^ * t* ; - ^ b tiit btixv^ § ^Illf ic#f$ti 

Tv^ #-><?>9J^tt#S0. 2% (^^$tM> 1 0 4, 1 6 2 - 1 6 8. 1 9 8 4 ) ( #iff fP^IK 4 ) 
Lfc2, K x ^7 L >ft^Sf J 3 h lc i 4^^$ ti, ^<t>^. 2gPg^* 

^fbJxJt^^T ; - ;u B ft s i:4t;£2ft§o 

[ 0 0 0 4 ] 

Vt^*y i-iB i: Ifat^lcMm-t 5 V 7 * v ^ — >i ( 1 2-o 1 e a n e n e-3 - 2 2-d i o 1 ) 
littte (^>^-) LTi^^tlTv^ftl (^^$tf&7 8, 1 0 9 0 - 1 0 9 4 , 1 9 5 8 ) ( 

#ff fp 5 ) s :wv7t7yt-^^)24 fl^Tk^fb-t nn^t # r ; - 

Sfft-t* - i: lc «k £ . V # r >/ - ^ B<7>«l3tv£**li8^£ ftT £ . ( WO 0 2/ 0 8 6 1 4 2 ) 
(ffs^3Cr«3 ) 
[ 0 0 0 5 ] 

[iff fF^CiS* 1 ] iff mm 6 1 - 3 7 7 4 9 

intftScm 2 ] 2ff W¥ 1 0 - 2 3 4 3 9 6 

[iff fF3Cr«3 ] geg&HgWOO 2/ 0 8 6 1 4 2 

[#iff fP^Cr^ 1 ] Chem. Pharm. Bull. 24, p 1 2 1 — 1 2 9 , 1 9 7 6 

[#iff fF^SK 2 ] Chem. Pharm. Bull. 30, p 2 2 9 4 - 2 2 9 7, 1 9 8 2 

[#iffl«rt£3] Bioorg. Med. Chem. Le 1 1. 7, 85- 8 8, 1 9 9 7 

[#iffl«it£4 ] m^nUlU, 1 6 2 - 1 6 8,1 9 8 4 

he ft ftJcM. 5 ] m^nun, 1090-1094,1958 

l¥£Wii*Mm L =k 7 fctSSi] 
[ 0 0 0 6 ] 

vt* # Y J — jib £n&mM-fcT*3b z (3 - t 5 '9 > . > n > ge^g&ic =fc o 
Lfc2 , F 7^7L> &mm-? Z Z h lz £ *) ±^f&£ ft. ^ <r> x 2gPg^)* 

SffbixJJE*JST v -v * r ; - >i B ft*^^-^^ ft s . L^L^ft^. z co jxit^c fl-^i- -5 



[ 0 0 0 7 ] 

^$tm * h It . > ^ <b V -V ^ # r ; - ;U B IC S £ £ IC W 3 >- h ^ a 

4 5 0 m<vMM<7>mfz=?-b*. v -\» # r ; - ^ B <^S£SS#T-*> 3 v * *t # -> 
tlt^ / (Xf)EST(Expression Sequence Tags)^n — 

v^T. 3 ft ib 5M X<7> ? n - > comn£fflffi-$:iT o fc. ft? #f % ff o ? a - > <7) 7 *> >- P ? 
n-i,P 4 5 Olfif CYP 9 3E 1 (GenBank Accession Numb 
er AF135485) ■&&'*?JkvmWi$ VtzMmiz is v*T*3fc*feiii 2 ft & u * U T + 
> 1 h ') f 4 < > tfo 2 4 fi^*@^fb^'l±^#tiJ LfcCt^b, y h ?n-/,p 4 5 Olfe 
f CYP 9 3E 1 ij'tlT + ylh «; -r- >v ^yco 2 4 & ^j<mit-t ZMM 9 y ;< ? ^ zi - 
P LTi^: t m h friz L Tz . 
[ 0 0 0 8 ] 

loT, *%B^I1 <7>figtltts x h ?n-z,P4 5 0jafe^CYP9 3E 1 ;b*ffl^jA£ 

m 2 <^flg+i ti: ; y P ? u-uP 4 5 Olfef C YP 9 3E 1 &m A jA u ft ^ ? 9 - Tff^H 

m 3 <7>fil*ili . H 9P-AP 4 5 0 it€T CYP 9 3E lJkU p-T ^ <) y ^f^mMm 
fc=t &m * & u ft ^M~< ? 9 - smm-t z z t \z & Z . 

m 4 commit, h ?p-ap45o mm^c yp93eu^^-t;'j 

m 5 commit. H ?o-AP 4 5 0 if €T C YP 9 3E 17ku p -t $ ') y£>tfKBMM 

f? 6 <7>fig*iUi. H ?n-AP 4 5 0 if €T C YP93E1S^^-7;'J > SftiMMm 
fcl L t)*ffl.&&%iltz^M-~< ? 9 -T^lilt L fc^itg-^FERM P — 1 9 6 7 5 i= LTl?!t£ft 

m 7 <7>flg*|tt . H fo-AP 4 5 0 JSfeT C Y P 9 3 E 1 9 9 

fi^LfcHfla*^, yh?n-z,P 4 5 0 CYP93El 31 € T % 3fc^& VfB 1R * 

2 -tt . # >) -<-7° * F Z^te-Zfefc-f & Z tlz&& * 

ms commit. y p ? n - a p 4 5 0 it ^ t c y p 9 3 e 1 w^Etnt^? ? - t*^ 

Wmm L L x H?n-/,P 4 5 0 CYP93E1 Mir^t m^Jk V?mm* 

mw- 2 -tt x # ^ -f * k % ± m -t % J? vS % fs ^ -r -5 3 t tc s . 

m 9 <^fti«li. H^o-AP 4 5 0 iafe^C YP 9 3E 1 JkZF P — ~r S. ') > £rf%Bmm 

^Tt s m^^^nrz^m.-< ? 9 - x* mnmm l tzmm^ ^ . ~> p ^ a-^p 4 5 0 c yp 
9 3 e 1 it^T&v y ^f^mmmir^^m^jkz/mm^mm^ a. * ^-^^ 

m 1 0 <^fliti li. yMn-i,P 4 5 0 iaft^ C Y P 9 3 E 1 JkTf P - ~r 5 V > ^^S$* 
jt€T* s ffi^3i*ft^^m^ ^ 9 -ff^ii L fc»#*±g« L . H^n-AP450 

C Y P 9 3 E 1 3lfeT&^ ?"7; M * V 

I? 1 1 commit. yF?o-^P45 Oiafe^ C YP 9 3E l&^^-7^) y^ffrBm 

miK^frm^^^nrz^m.^ ? 9 -x-^iii t ^sits-^FERM p- 19675 1 lt^k^ 

tlTi^7 ^-^^*Xlg^#^St*±g« L . yh?o-AP 4 5 0 CYP9 

3 e 1 s^T&tf p-75 y &f&mm)&fc?&mw7kumm&mm2 # v k 
m 1 2<r> mm it. y v ? u-up 4 5 oi^f c yp 9 3E 1 * u ft ^ * ^ - t- 

§ IC 3h o 

m 1 3 mm It . y P ? n - A P 4 5 Olfef C YP 9 3 E 1 A & * ft tz -< ? 9 —X' 



-5 ^- I c 3h o 

m 1 4 <7>mmi$ . H?p-AP45 Olfef C Y P 9 3 E 1 JkTf /3 -T 5 V > 

m 1 5 commit. H?n-z,P 4 5 0 iafe^ 1 CYP 9 3E l&y^-T; 'J> ^-|^S$^ 
I7f>lh -r- ^ ^ > ^ SSI it -t S "^S^tSffi-t -5 3 i: ic£>£ . 

116^) fig*f li . iy h ?n-i,P4 5 Oilfe^CYP 9 3E > £-/&g| Jfl 

iH5^**ffl*&*ftfc&Bl~? * ? -T^H$kI& L ^SttS-^-FERM P — 1 9 6 7 5 LTSit^ 

[ 0 0 0 9 ] 

* f£ Bfl ic J: 9 . ir l t -h y m h ] ) t ^ > <jo 2 4 * gg fLS$ * ^ it T ^ £ E#] * ^> V iz 

£ Z t IZ «k *) . itfeT^^/T*^^^* ^ > ? §^:it4itli - i: i J T* § fc. 

* fc. £ flfzUM 9 > ^ * W^m v^T . h ') f 4^>(?)2 4 te^TkiHfc-t -5 3 ^rT 

C t IC J: ►) . 2 4 fi^TK^fb^ ftfc h ') Til ^> % ftj£*g«££-t -5 3 i: ^5J^ ft 0 

o 

[0010] 

*f|BI3a, CYP93E1 (GenBank Accession Number A 
F 1 3 5 4 8 5 ) itfe^^lE^ • MmMfQ^mm LTtl7 + >IF 'Jf*^>^)2 4fi 

^ >f 7" -J <r i X-?& m *) . ftH<^ CYP93E77; 'J - <7>it feT t *%Bfl <7>IBH lc # * ti 

[0011] 

§ <blc. ^fEBflii. C YP 9 3 E 1 mir^*¥tn-? Z «k 7 ic L fc«HJiS ic m -t £ 

s $ ti ^ <t)t a ft v>. 

[0012] 

Kushiro, T. et al., Eur. J. Biochem. . 2 5 6, 2 3 8 - 2 4 4, 1 993) E1QCYP9 3 

E 1 tc^-l^-t § c D NASVx> K ^ t±3* (9 -t 5 M > ^^l$«iafe^ ^@l#fE3E-^ ^ ^ 
-pESC-ERA (Stratagene ?±M) icffljA^. ^ ; ^fn-^^l* 
Xufcif G I L7 7tff^lfeiL, 2 m^m&T- 1±^> 3 t \z «fc 0 . 2 4fi** 

«ft£ nfc h -o ^r fi.fi. tg^^M-t^ c t ^DT^h ft s„ 

W. T tc * n n fi£ 150 ^ ft b§ £ |r3 « f S . 
[0013] 

AP 4 5 0 ?o->^7S (GenBank Accesion Number : A F 1 
35485. Y 10491. Y10982. Yl 0 9 8 3 , Y10493. AF0224 
5 9. JkZF . T I G R Accesion Number : TC 1 0 0 9 2 1 ) IjRLfc 
. 3 <D 7 *> . LfcCYP93El (GenBank Accession N 

umb e r AF 1 3 54 85) tcov^T. WTlclB-t. 7^ Xf4ii i •JiiLtmR 
NA^b, RT-PCRffilciDCYP 9 3E 1 \z Z> c D N A *Jg*S L . S$#^il 

^^-pESC-ERA (St r a t ageneftll) tcffliA^, ^ ;x-^n-;i,^> 
?--tf*^ufcSf GIL77 (Kushiro, T. et al.. Eur. J. Biochem., 2 5 6, 2 3 8 - 2 4 4 

. 1998) *rinmmLmmM-zft ^ tz« mnmmm^^mmmm&mt p -t ^ >> > 



fc/XfCS-e* ^mfH^T JiitL . GCMST'lf Lfc. ^^SS. 3, 2 4 — y 7t 
h * i> - 1 2-*-UT*>fc*feaSLfc. 
[00 14] 

[sJ+IUc. ^WIfcf£i£#<^MiNHJiaii£fiift t v 7 * 7 i> Jr- >i %JxJ&£ -t±. £ t -b * 

>i itL . GCMSTlf Lt. -£ <^ *S H . h ';T-fe^^V-V^#r>»-^B**feajLfc. 
[0015] 

m L . T -fe ^ ftlfe s G CMSTllfLf:, -£ . 3, 2 

[0016] 

_hiec YP 9 3 E 1 c D NA&yx> h ,f )4*?-7; 'J y^fiKSII^f 

tSill-<y ESC-ERA (St r a t ageneftM) icffl&A. ? ; x t 

0-^^«»i*Xv^if G I L 7 7 t^liHL, 2tt^Ifif«ftM5 ^f:. 
[00 1 7 ] 

ffmiE«S#^^« L . ffflfl&^Kfl L fc. J^vgM^tttt L . rl:f 4 fLt, GCM 
STWfLf:. * *S * . 3, 24-^-r-bhdf-x-12-^-u-r^>*#aiLfc. 
[0018] 

m ft IZ . _hE C Y P 9 3 E 1 izffi ffc~t Z> c DNAS^y o ^f?f h 'J -f- ^ 

-Op^Silfif ^StUl^y ?-pESC-ERA (S t r a t a g en eft®!) 
tcffliA^. 5 MTn-^y>?-^t^v^Sf GIL7 7t^IK»L, 2fi<^jafe 

[0019] 

Jf2WI£f*i?#**S*L. «HJIS**RJ£Lfc. ffim&mft-&ttoft L. r-bf^M, GC 
MST'llfLf:. *S H . 3, 2 4 - y 71: F Jry - 1 2 - t I 7^>^#ffi Lf:. fiH 

[ 0 0 2 0 ] 

PM ±. <7> *o IH . M S$ # lC I ^ T ^ 5(5 t& tij £ ft & V ^> 7 "7 ^ 7 y't-*^D f ^-7 5 'J > CO 2 
4 ft lc « *$Ht^'Pfc ^ ft d i: <b . CYP93E1 (GenBank Ac 

cession Number AF 1 3 5 4 8 5 ) U t L 7 + >l 1 'J f;^y <7) 2 4 
ft7k$HLB£*^ =<- H^SiHg^"?** fclflib^tti 3 t**T'#fco -7^. [B]+ilCVll'|4 
fcH^fcffetf) 6 ft<7> P 4 5 0 fifeTlc 4?v>T tt . *vH14^^tti- -6 - i: liT'S £ -o fc. 

$ ft£ *fc <7>T-ti&v^ 0 
[UStefll 1 ] 
[ 0 0 2 1 ] 

(1) 5M c DNA<7>H«I 

tK« 1 4 Bgt<7> 5M X (MS, t ? «; A-^H) 7 oc ; n n 7 * 

^Affilci D^RNAtiaiLfc. Cil^ilt LT, it fs^S^ * Su p e r s c r i p 1 1 I (GIBCO 
BRLHj) t . K^iJS^- 1 \z^-fy° 7^^-^fflv^TcD NA4HI L fc. 
[ 0 0 2 2 ] 

(2) C YP 9 3 E 1 ^illg 

_hlc (1) TiiLtc DNA^iSt ffifll 2 h 3 \z ^ . # 'J ^ 7' H <r> N 
i: C tc ffl ^ S ® Pff <?> 4" =f D N A ^ ^ ^ v - t L T . T ^ S)g 6 5tT* 
PCR ( 3 0 t ^ M , S'B^SHE x T a q DNA# 'J > 7-lf) fcff o , CYP 
93E1 (AF 1 35485) co^* * n - > * # fc. 
[ 0 0 2 3 ] 

(3) pESC — CYP 9 3E 1 <F>m%kTk V 0 ft f£ 

_hie c 2 ) ft fc^ji 7 u - > ^mmmms peitciai x-mm l . s$#^m 

^7^-pESC-URA (St r a t a g e n e ft 81) <^Spe I tC 1 a I +*M Mc 
ffi ^ 1A a, 0 ;ti?pESC-CYP93EUf;. pESC-CYP 9 3E^, It I 



NVSC2tt(Invi trogentt) CFrozen-EZ Yeast Tran 
s formation I I ( Z y m o Reaseach ?i) ^fflutlAL/:. 

[ 0 0 2 4 ] 
( 4 ) i n vitro S$^^'t4MM 

7 ,i -n - * co i\ t> *) lz 2 % => ~y 1 i-x^#tfSC-U^« (Me t h o d s i n 
Yeast Genetics, A Laboratory Course Manu 
a 1 » Cold Spring Harbor Laboratory Press, 

1990) 20mi izmn^mmm^mm l . 30c, 220rp mx 1 s nfw*g« l tz 

o ^ 5 > (liiSl 3 m g/ml ) t it => ? V - * (I«g2 7o) £ fin £ . Is] * T 
3 «b k: 2 0 ^fMig« L fc. it'CMc «k 9 IfflJj&^JRfl L , 2 m 1 ^ * 7 - - ^ -i ~r >i ^ t 3 
L x 10 0(tUft[Uii8i*(pH7. 5 ^) 5 0 mM ') ') Ailili: 1 0 % x 

7 a - x , lmMEDTAS^l 4mMw2-^^7>xy;-^^i)l£/:^) ^ fin 
i> BHILfe. ZZlzftUmizXfcWLtzO. 4-0. 6mmft^^7 xtf-X (#f^ 
^*^) ^MM^x.fco 4 °C lc^£P L s MI N I— BEADBEADER (BIOSPE 
C a) ^fflv^Tlffllia^^^^ff o tz. 3 c tc $ h \z 4 0 0 M 1 <7>teftM Iff^Tjn^ Jc < ft 
JfLfe^x 4 ric/4rffl L^*^ 3 5 0 0 gT5 #W3f'C>#»*fT W f5 4 0 0 m 1 ^_h.t 
fcffi&iflifti: L T 0 i|X L o * ft ic ft L . 1 0 0 tx 1 <D mm fx J£i*g» m ( tt £±i *§ §r * lz 1 
OmM NADPH. 75mM 7i^-x-6- (G6 P) . 2. 5U/ml 

r^n-x6-')>iftFny+-^ ( G 6 P D H ) tAU/:^) 4? «k V 5 m 1^1 

0 mM7> 0 - T 5 M > • > 9 ) - 'l mWL&fla*. tz, Z\ ft £ 3 0 °C . 6 BfWJxJ&S -tffc. 1 
2Ngil 0m l^ttLfct, 50 0m 1 ^)iiif'^ffluT§gtt^^^)tilitv 2 
IUff v^agiSS L tz o 2 0^ l^fjy > & M>iKBf iffcfln^-C-i&jRB-* S c t \z J: »j ft ffi 
t/7)T-b ^ >u ffcfcfr o fc. 3fttc 2 0 0 m l^)5 0°/oH 7K"igi&^^nx.T ixlt^f? 
ih L x 2 0 0 ix 1 <7> * *f > % ^ X ft * 2 0 ft v> Jg*| L tz ( 1 ) ) . Mli^LT, 
2) p E S C - URA^ffluf:f^itl#t*^)fi8liR^ffluf;^, 3)SIl?J>« P - 
t 5 'J > * fln £ r> tz%<?>. 4) 10 0°G 5 frxmMM L ffl g US ifc T /x J£ * ff o t 

s 5)pESC-CYP 9 3E l^GAL 1 7° a t - 7 - JfllftlJ^ fc#> # 7 7 N - X <?> ^ 
Olc[^M<^7-^3-x^^n^^^<^icov^Ttl^^<^^^T*^>7'^^ii®JL/co c ft ^ 
20m I <r>~-**1->\zmmL. 1 m 1 tGC-MS^If ( ft W SU P)f # X 7 n v h 7* 7 
7ll^ft GCMS — QP20 10, *7/,:RESTEK?i Rtx-5MS, 
flSO. 25mm HI J? 0 . 2 5 m m 1^3 0m, #fi7*P77A: 2 3 0"CT-3^ 
n * - », H . lO'CAfll, 3 3 0 tT8^i*-^H) t^Lfc. ^^ft>t 

- 9 - (TIM) . m/ z = 2 1 8 ( 3 , 24-y7th J fy-l 2-tL7^ 
> co 7. tf - 7 ) W7X?n7h r 7 AT'4ltft^tit*lf Ltzo T I MX' tt . 3 0 
, 2 4 - >> T-b h * i/ - 1 2 - * U -<50^BKa|g^ «bft o (*S**Irl«) o L 
^Lii*^, m/Z=2 1 8<t>^7. 7a^h 7 7 Atcfev^T 3 (9, 24-y7tF^y- 

1 2-tL7to^, 1 ) co ^ # T« ffilU $ ft ( HI 1 ) . 3tf>JKHJ:»>CYP9 3ElfHiR 

/X tc . v 7 ^ 9 ^ - j), lz jht -5 Jx % MM ~t Z> tz db lz x v 7 ^ 9 'J ir - ^ ( 5 n 1 
1 OmM) tSItLT, mmzMmixfo*iT ±iefc [B]titc G C MS «P*f*ff o 
o lS^)l)^))x)l^fr^)4iStl^77 7a vh umifo (m/Z= 2 16 h ')7tf 
^ v -v -t # r ; — ^ B ^ — 7. tf — 7 ) \z is v> x . h ') 7 -t f * y t ^ # 7-' J - )i B ^ t' 

- ^ **itliJ $ ft ( EI 2 ) o cftJc^. CYP 9 3E lilRltiL (9 - t 5 V 

<bi\ V 7 t 7 y t - ^ L T t , 2 4 fi7j<^fbvlltt^*i-S 3 t *»BH i: ^ o fc, 

[ 0 0 2 5 ] 
( 5 ) i n vivo BM^'&Mm 

7,1 u - Ts^n^ tc 2 % 7 7 >f ; - 7.^#t? S C - Utgtt 2 0ml te ff^KK^B?*^ 
*t® L x 3 0"C, 220rp mT 1 8 lSfP^i§^ Lfz. ^ 3 > (Si^illS 1 3 m g /m 1 ) 
n-x (SiS^mS 2 %) ^rjn^x $ ^ icSIh LT 1 0 M 1 <r> 1 0 mM<^ (9 - t 

5 'J > • > 7 ^ &M-&&1&~t & tztblZ x 7 743>f a-7*C0Eg5^ 



mnT'ttc. %kM® ^o#F £ h \z 2 4 B*W*g« L fc. 31 >C> k: J: *) «H Jia * iR SI L . 2 
ml^x^U-MMTi^lL/:. 3 tile 2 5 0 M 1^40 %7kSltL^7 'J ^ AtMS^^ 
V 2 5 0 n 1 <?> > 7 ) - ^ * fin *_ x + # k: K j$ L . 1 0 O'C, 5 9r X &«tll L . 5 0 0 
fx 1 <7>^^ > ^fflv^Tflg^ttfiK^^Jtai* 2 0ft v^agilfif L fzo 2 0m l^f'Jy > & V 
HfcTkS'Fi^fln^T — iKgfS c h ic J: *) itoitiVii<7)-r Jc* >H£-&1t r> fco zii\z 2 0 0 m 

1 ^ 5 0 % > 9 ) - >i * m % 1ja x. X Jx J£ * ffih L . 2 0 0 1 <?)^ J f^>^ffluTtt* 
% 2 0ft v^iSIH Ltz ( 1 ) ) . Wna^Sft tU, 2)pESC-U RAtfflufc^lSfl* 
fcfflv^fc , 3) SWT#>£ ^-7; 'Jy^ijDxi^ot^^, 4)pESC-CYP93 
E 1 co G A L 1 7' a =e - 9 - Jfll ffl co fz db if => V V - ^co iX t> *) \z TO * ^ 7 ^ =» - * * < 

£ & ic o t Is] *i <*> > 7° ;u % if M l . z ii 1 0 m I co^^-*f yizigffl 

L s 1m 1 * ( 4 ) tc felt -6 * # ^ TO * ft X G C - M S ftffi \Z & L ( * it ( 4 ) <7>H 
M i: fe] C ) o 1 ) co ^ ft ic is T 3 0 , 24-y*7tKy-l 2-tl7^>'^)f-n i 
T I MX' mill 3 *l (133-1) . o . * <?> t: - * <?> M S 9 - > H 1ft D a a i: - gc L fz 

(03-2) . T I M co tf - ? m m It IZ «k £ *S * fc> <b . ft 1 i: TO - co 4k ft X 1 L tg 
ft L tz% ti ( iR 2 m g co (9 - T 5 M > * ) . t A g«3^, 24-yth'o^y-l 

2 — * U T * > Z fcic*§„ 

[ 0 0 2 6 ] 

(6) %S7-7X; FpESC-PSY^li 

:x> H ^Ei3*<7> 'J >£-/&g$HtP SY (ABO 34802. Eur. J. Bioc 

hem. 26 7, 3543-3460, 2 0 0 0)*fflA&A,£^ J 5*3h**$a!k:*ffi 
^IJ S-^ 4 . 5C^t, # V ^ 7' * K <7) N t C *iQlc Wl^-T -5 t^DNA|7*Mv 
-UT> 7--ifig 5 8 'CTP CR (30^-f^ 7 ^. ^jB3t?t«!E x T a a D N 
A # M > ^ - -If ) % ft Sal I^VNhe I ^ ^ h^f iif tiN*. C*lci?ALfc 
P S Ywlf/i'tflt. Zti^DESC-URA^Sa 1 I tei^Nh e I McilAL 
. p E S C — P SY^f« L . fi^^n^^vi (Eur. J. Biochem. 267, 35 
43-3460, 2 0 0 0 ) lcJ;^-7; 'J > ^ f^mM^'\±^ BM L fc. 
[ 0 0 2 7 ] 

( 7 ) 7XU*pESC-PSY-CYP93El coWmte J= ^li^St^ 

pESC-PSY^VpESC-CYP9 3E USa 1 I 7k V C 1 a I TifbLfc, 
ibtlfcPSY^tfel^tCYP 9 3E 1 ^#tf »f A-^iiMi-^ 3 i: ic J: 0 . PSYt 
CYP 9 3E 1 con^My' ^ ^ 5 KpESC-PSY-CYP 9 3E l^«^L/io Zfi 
^SlfG I L 7 7ilcF r o z e n-EZ Yeast Transformation 

I I tfflv^TilAL, r^lS»#^ifc. 
[ 0 0 2 8 ] 

(8) PSYfcJc^CYP93El<7) # ^M^m 

skmmt LT2%r^3-x^#tfSc-u *gtfe 2 0 m 1 tc ^ 5 > ( Wti&mig 1 3 M g 

/m 1 ) . x;^7,fn-;i 0 M g/m 1 ) . Tw e e n 8 0 (Sj^i^S5 

m g/m 1 ) *fli;*.fc*gtfe'Nfl2©itK£ L L. 30 °C . 220rp mT' 1 B ¥ 

tgft L fz o igtfe* ^ L T 2 % ^ ^ ^ h - X % # tf S C - U tgtfe 2 0 m 1 \z ^ 5 > ( 

fi^illS 1 3 m g /m 1 ) x ii^^fn-ii, (S*^aSS 2 0 a g /m 1 ) . T w e e n 
8 0 (WtUmm. 5 m g /m 1 ) ^^jn^fe^tt^ t L 3 «b tc 3 0 'C . 2 2 0 r p 

mT- 1 0 *g« L fc. IfflHa^ p H 7 . 5^)50 mM 'J ^7 'i ^Allft-sfL . - 5 > 

( Sf^e & 1 3 m g /m 1 ) & V r ^ =i - x (lgIS3%) * Tjn ^ . $ h\z2> 0 °C . 2 
2 0 r p m X- 1 H-f>^^^-h L . ( 4 ) lz is t+ s HSft^ v£ t fa] ti lc t -b ^ ^ ft L 
GC-MS^tfffl^>-/i*i«L/:o ttM^tLT, pESC-URAtlufc^I 
ifl#, pESC-PSY. p E S C - C Y P 9 3 E 1 ^fflut^Iil^^fflufcfl 
Jt£ fft # ic o o T t fa] ti ^ v£ T ^ > ;u * H fty L . c ti * 1 0 0 0 M 1 ^ ^ ^ ^ > K: v§ 
ML. 1 M l^GC-MS7>tflc^t/i ( * # t± (4) Hift lz TO ^ ) . EI 4 ic ^ i~ «k 7 lc 
pESC-PSY-CYP 9 3E 1 ilill^f % ffl ^fz M ^co ^3 (9, 24-y7th 



* } y - 1 2 - is: V T * > fc WfC-t -5 tf - ? I MT-WI'J 3 ttfc . t: - ? ffifftifclc «k £ £ 

- ir u t * > h ii £ z\ t \z & & . 
[ 0 0 2 9 ] 

(9) GIL7 7/pESC-PSY-CYP9 3El^)*i^« (ID 

5 0 0 ml^rft7 7Xnic 2 5 0 m 1 t LT 2 % 7 7 >r J-A$#tfSC- 

U igtt 2 5 0 ml \z ^ 5 > (I^lSl 3 M g /m 1 ) . x. >i =f * -r- a - ^ ( j£ 2 

0 ,u g/m 1 ) x Tw e e n 8 0 (IHlS5mg/m 1 ) ^ftu £ fz *gtfc^7f*HK8l L 
B£#*teK Lfzo Z ft* 4 *flFJ£ L . ^iU 1 L ^±g«^ff o/co 3 0 *C x 220rpm 
T* 2 0 Iff mtSS L fcc?) % . if => ? V - x^ftn £ ( jgg 2 % ) . 5 b Ic 3 0 t , 2 2 0 
r p mT* 2 0 Iff Iffltg^ L fc. fflBJia^M^ 1 00ml^pH7. 5^50 mM > g£— ^7 ') 
^AllS^IU ^ 5 > (M^itK 1 3 m g/m 1 ) JkU r >i n - x (ft*£igjg3 %) 

* flu £ x 3 «b \z 3 0 °C . 22OrpmT'10^^^-Mf;, 

[ 0 0 3 0 ] 

(10) GIL77/pESC-PSY-CYP93El^l LtpS^bi^ft^W 

( 9 ) -C#fc:tg«fc><b3i'frk: «fc *) mm^Wm L . 5 0 m 1 <o 4 0 %7K^fb^7 'J ^ ^tK>§ 
M^50mlw>? J-^tWi, 1 Eff m^mMWt^n o fc. 5 0ml^^^^>*ffl 
v^vSttilj^tttt^T o fc. >mft\$ 5 0ml IS fa @f * J?t + V ') O atMSSk 

T'3 lnI + #lcifei#Lfc. 3<7>t*r1^3 0 31 Lttiiifcfr JR 2 3 m g <?> JJi ?g PS # * 
it. 

3 *l ^ 2 f% P&<?> x , ;^r^7 J 7i/^a.^ J 5A^nvh ^77 ^ -lc J; ^iiLt. * 
. ± IB JIB SttiBfl'* -<> -fc? > fcSSJtf L . (4g. fn^^^) . 

. itxf ;^gi^$fflv^lliLt 0 iXlc. ^MlB^ x M # F C - 4 0 (2 
g) -Sixf ijg^litfflv^lliL^ 0. 5 5 mg <r> 3 £ , 24-yt 

h* n Jf- y - 1 2-tL7*>t#f:. 
[ 0 0 3 1 ] 

(11) fE3E 7' 7 x 5 HpESC-YUP4 3 <t> 

x a >f 3? X t±3 * <7) (9 - ~7 5 > ^ # t? 9 ft <?> h 'J TJ^>t4i« ^Ul^lh M ^ 
'^^p^SIYUP 4 3 (Tetrahedron lett. 4 1, 7705-7 
7 1 0, 2 0 0 0 ) fciffiA&A,^-? 7 x ; F t L . le^iJS-^ 5 . 6 tc^i". * M ^ 

7'f K^)N*StC*«lcfflif^t ^DNA^7*7 ^ v-t LT, PCR ( 7* — — >i 
Um. 5 8 °C. 30^O'k SSiiaME x T a q D N A # ] ) > v — -If) fcffv^ S 
al ISJ/Nhe I^tntftiftiN*, C*lc^bYUP 4 3<?)|lrfr*j|fc. - *i * 
pESC-URA<^Sal I fci^Nh e I McilAL, pESC-YUP43^ff 
itL, tt^o^fa (Tetrahedron lett. 41, 7705-7710, 

2000) \z «t »j #fjftgsy h -<> ■^■jftififeiS'ttfcflllSLfc. 

[ 0 0 3 2 ] 

(12) ^3^7" 77s;F D ESC-YUP43-CYP93El <^«^fc J: Viljg^S 

pESC— YUP 4 3&7pESC-CYP 9 3E USa 1 I 7k V C 1 a I T* « ft L 
fc. YUP4 3«^tflfrtCYP 9 3E 1 * #t? Br ft" -5 d t tc «fc 0 Y U P 4 3 

hCYP 9 3E 1 tftjll^§7'7X ^ KpESC-YUP4 3-CYP 9 3E 1 * « 
iL/i„ :tltlf G 1 L7 7ftlcF r o zen-EZ Yeast Trans for 
mat ion I I * ffl T A L . ^K$eI£*^ # . 
[ 0 0 3 3 ] 

(13) YUP43fci^CYP93El (V^^M^m 

(8) i:[B]ti<?>^vilcJc^. pESC-URA. pESC-YUP4 3. pESC-C 
YP93EK pESC— YUP4 3 — CYP 9 3E 1. * tl? *t\z J: S 
T ^ > 7° n, * Htll t . cti^^l 0 00m 1 <r> ^ * *t > \z mm L . 1 m 1 tGC-MS 
^^tc^Lf- (*f+tt (4) mm\zmc) o 06 lc^fi7lcpESC-YUP 4 3-C 



YP 9 3 E 1 ^IjgftSf %fflVifcS^^)», T I MlCfc^T 3 0, 

- 1 2 - * U T * > <?> f - ? i)*WLM 2 tl 7c o Y U P 4 3 IC It -5 (9 - T 5 ') > <7> £ m fi ** 
P S Y<?> t <k 0 ffisv*fc#K 3(9. 2 2-tL7^>£T)14ia P 
ESC-PSY-CYP 9 3E liliUfri: it«t LTfiTLfc, -7^. flfetf) h 'if 

> ( >V ^ ^- — ^ . PX<^t-i, ^ -'l- # 7 x x. 7 — ji, s ? 7 *f 7, -f- n — >l , >- ^ 

- H ? 7 ^ X f d - ^ , m'^HL- j-i, a — t 5 V > „ -? >i ^- ~7 u V J — >l) 607K 

Hit* t <b tr- 7 tt*feaJK^WTT*»o fc. 
[ 0 0 3 4 ] 

IUfflHr^T*>s. SHI: Bft^iHSffcte c h ic «k *) v •»*- # r ; - 

[ 0 0 3 5 ] 

[HI] C Y P 9 3 E 1 MiRM^co ^-7;'J>^)24 ftv£ (in vitro) 

[02] CYP93E1 MiRM^cn '77t7y't-^24 teTkSHtv^'tt (in vitro) 
[03-1] CYP93E1 SJIRj^<7> (9 - t 5 'J > 2 4 te^BHttS'tt ( in 

vivo) 

[0 3- 2] CYP93E1 S0IR^t/<7) (!-7; 'J > 2 4 te^lJHfcTgtt ( in vivo) 
[04] CYP93E1^-7;'J >£-/£g|* ( P S Y) <^«f&ll[c J: § 3 (9 , 2 
4-ytFnJfy-l 2-^U7 7 ^><50^^ 

[05] GIL7 7/ pESC-PSY-CYP93E1<t>1 L <b 
co 1 H- NMR 

[0 6] cyp93eu ^mmm v -<> ^/^g$* c y u p 4 3 ) ^^mic 

Jc-g>3(9, 24-ytFnJfy-l 2-tL7^>^)±I 
[0 7-1] CYP9 3E1^)£SS^J 
[07-2] C Y P 9 3 E 1 coMfe ~r 5 ) &WM 



SEQUENCE LISTING 



< 1 1 0 > Me i j i Se i ka Kai sha LTD. 

< 1 2 0 > Triterpene hydroxylase 

< 1 3 0 > P M L 7 8 5 

< 1 6 0 > 8 

< 1 7 0 > Patentln version 3.1 

<210> 1 

< 2 1 1 > 32 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > primer ior cDNA 

< 4 0 0 > 1 

g a c t c g a g t c gacaacgatt 1 1 1 1 1 1 1 1 1 1 1 1 



<210> 2 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Seguence 

< 2 2 0 > 

< 2 2 3 > Forward primer seguence ior CYP93E1 

< 4 0 0 > 2 

aaacactagt atgctagaca tcaaaggcta c 



< 2 1 0 > 3 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Reverse primer for CYP93E1 

< 4 0 0 > 3 

ttcaatcgat tcaggcagcg aacggagtga a 



< 2 1 0 > 4 



< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Forward primer lor PSY 

< 4 0 0 > 4 

cttcgtcgac a a g a t g t g g a ggttgaagat 



< 2 1 0 > 5 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Reverse primer for PSY 

< 4 0 0 > 5 

gtccgctagc tcaaggcaaa ggaactcttc 



< 2 1 0 > 6 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Forward primer for YUP43 

< 4 0 0 > 6 

t a g g g t c g a c a 1 1 a t g t g g a a g 1 1 g a a g a t 



< 2 1 0 > 7 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Reverse pr imer for YUP43 

< 4 0 0 > 1 

t a a g g c t a g c c t a a a g a t c t t g a t g a g 1 1 g 



< 2 1 0 > 8 

< 2 1 1 > 1542 

< 2 1 2 > DNA 



<2 13> Soybean 
< 4 0 0 > 8 

atgctagaca tcaaaggcta cctcgtactc ttcttcctat ggttcatatc aaccattctg 60 

a t a c g 1 1 c c a t c 1 1 c a a g a a a c c a c a g c g t c t a a g a c t c c c a c c g g g t c c t c c a a 1 1 1 c a 12 0 

gtacccttgc tgggacacgc gccatatctc cgttcactgc tccaccaagc cttgtacaag 180 

ctatcactgc gctatggacc cttgatccac gtcatgatcg gttcgaagca cgtggtggtg 240 

gcgtcgtcgg cggagacggc caagcagatc ctcaaaacct cggaggaggc attctgcaac 300 

cgtcccttaa tgatagcgag cgagagccta acctacggcg cggcggacta cttcttcatc 360 

ccctacggca catactggcg gttcctgaag aagctctgca tgacggagct tctgagcggg 420 

aagaccctgg agcatttcgt gagaatccgc gagagcgagg tggaggcgtt cctcaagaga 480 

atgatggaga tttcaggcaa tggaaattac gaggtggtga tgaggaagga gctcataacg 540 

cacacgaata acatcatcac gaggatgata atggggaaga agagtaatgc ggaaaacgat 600 

gaggtggcca ggttgaggaa ggtggtgagg gaggtcgggg agttgcttgg ggcgtttaac 660 

ttgggggatg ttattgggtt catgaggcct ttggatctgc aagggtttgg gaagaagaac 720 

atggaaactc accacaaggt ggatgcgatg atggagaagg tgttgaggga gcatgaggag 780 

gctagggcta aggaagatgc tgactctgat aggaagaagg atctttttga tattttgttg 840 

aacctcattg aagctgatgg tgctgacaat aagctcacta gagagagtgc caaagccttt 900 

gctctggaca tgttcatcgc cggcacaaac ggccccgcaa gcgtcctaga gtggtcactg 960 

gcggagctgg tgagaaaccc ccacgttttc aagaaggcaa gagaagagat tgagtcagtg 1020 

gtaggcaaag aaaggctggt caaagaatca gacattccca acctaccata cctacaagca 1080 

ttgctgaagg aaaccctaag gctgcacccg ccaaccccaa tattcgcaag agaagccatg 1140 

cgaacatgcc aggttgaagg ctacgacatt ccggaaaatt ccactatttt gatcagcaca 1200 

tgggccattg gtagggatcc aaattactgg gatgacgcac tcgagtacaa gccggagagg 1260 

ttcttgttct ccgacgaccc gggcaagagc aagattgacg tgagggggca gtactatcag 1320 

ctcctgccct ttgggagcgg gagaagaagc tgccccggag cctcgctagc gttgcttgtc 1380 

atgcaagcaa cgctagcgag tttgatccag tgcttcgact ggatcgttaa tgatggtaaa 1440 



a a c c a t c a t g 1 1 g a c a t g t c t g a g g a a g g g a g g g t g a c t g t g 1 1 1 1 1 g g c caagccactc 15 0 0 
a a g t g c a a g c c t g 1 1 c c g c g 1 1 1 c a c t c c g 1 1 c g c t g c c t g a 15 4 2 
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